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(54) Receiver for receiving both analog and digital broadcast programmes, which are being 
transmitted on adjacent frequency bands 



(57) A reception circuit 10 for receiving an analog 
broadcast and outputting an audio signal based on the 
analog broadcast is provided with a digital demodulation 
circuit 28 for digitally demodulating an intermediate fre- 
quency signal obtained in the reception circuit 10 at the 
reception time of the digital broadcast and outputting the 
audio signal based on the digital broadcast, a control 
circuit 34 for controlling the operating power source volt- 
age of the digital demodulation circuit 28, a detection 



circuit 31 for detecting the reception of the analog broad- 
cast, and a detection circuit 32 for detecting the recep- 
tion of the digital broadcast. Only when the detection 
circuit 31 detects the broadcast wave signal of the ana- 
log broadcast at the station-selection time and the de- 
tection circuit 32 detects the broadcast wave signal of 
the digital broadcast, is the operating power source volt- 
age supplied to the digital demodulation circuit 28 by the 
control circuit 34. 
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Description 

[0001] The present invention relates to a receiver for 
a broadcast system in which analog broadcast and dig- 
ital broadcast are broadcast in adjacent frequency 5 
bands. 

[0002] In the present AM broadcasts and the FM 
broadcasts, the processing of elements to be broadcast 
is being digitized, however, the broadcast itself is based 
on an analog system. However, if the broadcast is digi- 
tized, an additional data service such as supply of 
broadcast having high sound quality can be performed. 
The movement towards digitization of broadcasts itself 
is being activated because of enhancement of frequen- 
cy usage efficiency, etc. 

[0003] However, in order to receive a digital broad- 
cast, a digital broadcast receiver is necessarily newly 
required in place of an analog broadcast receiver which 
has been hitherto used. Therefore, it is required to 
smoothly shift from the analog broadcast to the digital 
broadcast with no resistance, and it is also required that 
the analog broadcast and the digital broadcast are al- 
lowed to coexist during the shift period. 
[0004] A broadcast system for enabling the coexist- 
ence is generally known as "IBOC (In Band On Channel) 
system", and the coexistence of the analog broadcast 
and the digital broadcast can be implemented'by setting 
the analog broadcast and the digital broadcast in such 
a frequency arrangement as shown in Fig. 1A, for ex- 
ample. 

[0005] That is, in Fig. 1 A, reference character SA rep- 
resents a broadcast wave signal (FM signal) of the hith- 
erto-used analog FM broadcast, and the carrier frequen- 
cy thereof is represented by fRX. When the broadcast 
wave signal of the digital broadcast is allowed to coexist 
with the analog broadcast wave signal SA, the broad- 
cast wave signals SD, SD of the digital broadcast are 
disposed so as to be adjacent to both ends of the fre- 
quency band of the broadcast wave signal SA. 
[0006] However, in this case, only any one of the 
broadcast wave signals SD, SD may be provided. Fur- 
ther, the program content based on the broadcast wave 
signal SD is generally set to be identical to the program 
content based on the analog broadcast wave signal SA. 
Further, in the future, the analog broadcast wave signal 
SA will be stopped to perform the broadcast with only 
the digital broadcast wave signal SD, or the broadcast 
wave signal SA will be used for the digital broadcast. 
The shift from the analog broadcast to the digital broad 
is estimated to be established over ten years to fifteen 
years. 

[0007] Accordingly, when a listener supports the 
above coexistence, the listener needs a receiver being 
operatable before and after the shift period, or a receiver 
for both the broadcasts which can receive the analog 
broadcast and the digital broadcast. 
[0008] The present invention aims to enable reception 
of digital broadcast wave signals without making a great 



modification to a hitherto-used reception circuit for re- 
ceiving analog broadcast wave signals, and also to sup- 
press undesired power consumption. 
[0009] Therefore, according to the present invention, 
there is provided a receiver for a broadcasting system 
in which the broadcast wave signal of an analog broad- 
cast and the broadcast wave signal of a digital broadcast 
are broadcast in adjacent frequency bands, character- 
ized by comprising: 

a reception circuit for receiving the broadcast wave 
signal of the analog broadcast and outputting an au- 
dio signal based on the analog broadcast; 
a digital demodulation circuit for digitally demodu- 
lating an intermediate frequency signal obtained in 
the reception circuit when the broadcast wave sig- 
nal of the digital broadcast is received, and output- 
ting an audio signal based on the digital broadcast; 
a first detection circuit for detecting that the broad- 
cast wave signal of the analog broadcast is re- 
ceived; 

a second detection circuit for detecting that the 
broadcast wave signal of the digital broadcast is re- 
ceived; and 

a control circuit for controlling supply of an operating 
power source voltage to the digital demodulation 
circuit, wherein the digital demodulation circuit is 
supplied with the operating power source voltage 
by the control circuit only when the first detection 
circuit detects the broadcast wave signal of the an- 
alog broadcast and the second detection circuit de- 
tects the broadcast wave signal of the digital broad- 
cast at a station-selection time. 

[001 0] In the above receiver, each of the first and sec- 
ond detection circuit may include a circuit for detecting 
whether the reception is performed at a signal intensity 
above a predetermined level. 

[0011 ] The above receiver may further include display 
means which is turned on to indicate that the broadcast 
wave signal of the analog broadcast or the broadcast 
wave signal of the digital broadcast is received, wherein 
the turn-on state of the display means is made different 
between when the broadcast wave signal of the analog 
broadcast is received and when the broadcast wave sig- 
nal of the digital broadcast is received. 
[001 2] The above receiver may further include display 
means which is turned on to indicate that the broadcast 
wave signal of the analog broadcast or the broadcast 
wave signal of the digital broadcast is received, wherein 
the turn-on state of the display means is made different 
in accordance with whether the broadcast wave signal 
of the digital broadcast is received or not. 
[001 3] The above receiver may further include display 
means which is turned on to indicate that the broadcast 
wave signal of the analog broadcast or the broadcast 
wave signal of the digital broadcast is received, wherein 
the turn-on state of the display means is made different 
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on the basis of the output of the first detection circuit and 
the output of the second detection circuit. 
[0014] According to the present invention, there is al- 
so provided a receiver for a broadcasting system in 
which the broadcast wave signal of an analog broadcast 
and the broadcast wave signal of a digital broadcast are 
broadcast in adjacent frequency bands, characterized 
by comprising: 

a reception circuit for receiving the broadcast wave 
signal of the analog broadcast and outputting an au- 
dio signal based on the analog broadcast; 
a digital demodulation circuit for digitally demodu- 
lating an intermediate frequency signal obtained in 
the reception circuit when the broadcast wave sig- 
nal of the digital broadcast is received, and output- 
ting an audio signal based on the digital broadcast; 
a first detection circuit for detecting that the broad- 
cast wave signal of the analog broadcast is re- 
ceived; 

a second detection circuit for detecting that the 
broadcast wave signal of the digital broadcast is re- 
ceived; and 

a control circuit for controlling the supply of an op- 
erating power source voltage to the digital demod- 
ulation circuit, wherein the digital demodulation cir- 
cuit is provided with a synchronous flag for repre- 
senting establishment of synchronization when the 
synchronization is established in the digital demod- 
ulation circuit; the digital demodulation circuit is 
supplied with the operating power source voltage 
by the control circuit when the first detection circuit 
detects the broadcast wave signal of the analog 
broadcast and the second detection circuit detects 
the broadcast wave signal of the digital broadcast 
at a station-selection time; and the supply of the op- 
erating power source voltage to the digital demod- 
ulation circuit is continued when the synchronous 
flag indicates it within a predetermined time from the 
supply of the operating power source voltage that 
the synchronization is established in the digital de- 
modulation circuit, and the supply of the operating 
power source voltage to the digital demodulation 
circuit is stopped when the synchronous flag does 
not indicate that the synchronization is established 
in the digital demodulation circuit. 

[001 5] Accordingly, the power is consumed in the dig- 
ital processing circuit only when the digital broadcast is 
received. 

[0016] Embodiments of the invention will now be de- 
scribed, by way of example only, with reference to the 
accompanying drawings, in which: 

Figs. 1A to 1C are frequency spectral diagrams of 
an embodiment of the present invention; 

Fig. 2 is a systematic diagram showing an embod- 



iment of the present invention; 

Fig. 3 is a connection diagram showing an embod- 
iment of the present invention; 

5 

Fig. 4 is a systematic diagram showing an embod- 
iment of the present invention; and 

Fig. 5 is a systematic diagram showing an embod- 
10 iment of the present invention. 

[0017] In Fig. 2, a part 10 above a chain line repre- 
sents a hitherto-used analog-broadcast reception cir- 
cuit, and most of the reception circuit 10 is integrated 

15 into one chip. Further, the reception circuit 1 0 is used to 
receive FM broadcast, for example. 
[0018] At the reception time of an analog broadcast, 
the broadcast wave signal of the analog broadcast re- 
ceived by an antenna 1 1 is supplied to an antenna tuning 

20 circuit 12 of an electronic tuning system to select and 
pick up a reception signal SRX of targeted frequency 
fRX, and the reception signal is supplied through a radio 
frequency amplifier 13 to a mixer circuit 14. 
[0019] Further, a local oscillation circuit 15 is com- 

25 posed of PLL to form a local oscillation signal SLO 
whose frequency is far away from the reception frequen- 
cy fRX by an intermediate frequency fIF, and this signal 
SLO is supplied to the mixer circuit 14. At this time, a 
part of a control voltage supplied to VCO (not shown) of 

30 PLL constituting the local oscillation circuit 15 is sup- 
plied as a station-selection voltage to the antenna tuning 
circuit 1 2. 

[0020] As described above, the reception signal SRX 
is frequency-converted to the intermediate frequency 
35 signal SIF (intermediate frequency fIF). In this case, 
when the reception signal SRX is a coexistence type 
broadcast wave signal shown in Fig. 1A, the intermedi- 
ate frequency signal SIF has, at the position of the in- 
termediate frequency fIF, an intermediate frequency sig- 
40 nal SAI which is obtained by frequency-converting the 
broadcast wave signal SA of the analog broadcast, and 
also has, at both the sides (or at the one side) thereof 
an intermediate frequency signal SDI which is obtained 
by frequency-converting the broadcast wave signal SD 
45 of the digital broadcast. When the reception signal SRX 
is a broadcast wave signal SA of the analog broadcast, 
the intermediate frequency signal SIF has only the in- 
termediate frequency signal SAI. 
[0021] The intermediate frequency signal SIF is sup- 
so plied to a band pass filter 1 6 to pick up the intermediate 
frequency signal SAI of the analog broadcast, the signal 
SAI is supplied through an amplifier 1 7 to an FM demod- 
ulation circuit 18 to demodulate a stereo composite sig- 
nal, and this signal is supplied to a stereo demodulation 
55 circuit 19 to pick up audio signals L and R of left and 
right channels. In the reception circuit 10, the reception 
of the analog broadcast wave signal is performed as de- 
scribed above. 
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[0022] In the present invention, a power saving/dis- 
play circuit 30 is constructed as described above. That 
is, when the reception signal SRX is a coexistence type 
broadcast wave signal, the intermediate frequency 
wave signal SIF shown in Fig 1B is picked up from the 
mixer circuit 14, and this signal SIF is supplied to a band 
pass filter 26 to pick up the intermediate frequency sig- 
nal SDI of the digital broadcast, and the signal SDI is 
supplied through am amplifier 27 to a digital demodula- 
tion circuit 28. The demodulation circuit 28 executes the 
signal processing corresponding to the broadcast sys- 
tem of the digital broadcast on the intermediate frequen- 
cy signal SDI thus supplied to demodulate and output 
the analog audio signals L, R of the left and right chan- 
nels. 

[0023] A part of the intermediate frequency signal S Al 
in the amplifier 1 7 is supplied to a level detection circuit 
31 . When the reception level of the broadcast wave sig- 
nal SA of the analog broadcast is above a predeter- 
mined value, a detection signal S31 having "H" level is 
picked up, and the signal S31 is supplied to AND circuits 
33, 36. Actually, the detection circuit 31 is a tuning dis- 
play circuit for driving an LED 37 on the basis of the out- 
put signal S31 thereof to perform tuning display. 
[0024] Further, a part of the intermediate frequency 
signal SDI in the amplifier 27 is supplied to a level de- 
tection circuit 32. When the reception level of the broad- 
cast wave signal SD of the digital broadcast is above a 
predetermined level, a detection signal S32 having "H" 
level is picked up, and the signal S32 is supplied to the 
AND circuit 33. 

[0025] The output signal S33 of the AND circuit 33 is 
supplied to a power control circuit 34, and when S33 = 
"H", the operating power source voltage thereof is sup- 
plied from the power control circuit 34 to the digital de- 
modulation circuit 28. 

[0026] Further, the detection signal S32 of the detec- 
tion circuit 32 is supplied to a pulse forming circuit 35, a 
pulse P35 having the following variation behavior is 
formed, and this pulse P35 is supplied to an AND circuit 
36: 

for S32 = "L", the level is fixed to "H" level, and 
for S32 = "H", the level is inverted every 0.5 sec- 
ond, for example. 

The output signal S36 of the AND circuit 36 is supplied 
to a display device, for example, an LED 37. 
[0027] According to the above construction, the fol- 
lowing operation is carried out according to the recep- 
tion signal SRX. 

(1 ) When the reception signal SRX is a broadcast wave 
signal SA of the analog broadcast 

[0028] In this case, S31 = "H w . Further, S32 = "L". and 
thus P35 = "H". Accordingly, S36 = n H°, so that the LED 
37 is continuously turned on. 

[0029] Further, in this case, S32 = "L", and thus S33 
= "L". Accordingly, the supply of the operating power 



source voltage from the power control circuit 34 to the 
demodulation circuit 28 is stopped. Accordingly, no pow- 
er is consumed in the demodulation circuit 28. 

5 (2) When the reception signal SRX is a coexistence type 
broadcast wave signal. 

[0030] In this case, S31 = "H". Further, S32 = "H", so 
that the pulse P35 is inverted every 0.5 second, for ex- 
10 ample. Accordingly, the signal S36 is inverted in syn- 
chronism with the pulse P35, and thus the LED 37 is 
intermittently turned on, that is, it flashes on and off. 
[0031] Further, in this case, S31 = n H" and S32 = "H n , 
so that S33 = "H". Therefore, the operating power 
15 source voltage is supplied from the power control circuit 
34 to the demodulation circuit 28. Accordingly, the de- 
modulation circuit 28 executes the demodulation 
processing thereof/thereby outputting the audio signals 
L, R based on the digital broadcast from the demodula- 
te tion circuit 28. 

(3) When no broadcast is received. 

[0032] In this case, since S31 = L w , S36 = "L", and the 
25 LED 37 is turned out. 

[0033] Further, since S31 = "L" and S32 = "L n , S33 = 
"L n and thus no operating power source voltage is sup- 
plied to the demodulation circuit 28. 
[0034] As described above, according to the receiver, 
30 the digital broadcast can be received without making 
any large modification to the hitherto-used analog 
broadcast reception circuit 10 by merely adding a circuit 
below the chain line. In addition, when the broadcast 
thus received is an analog broadcast, the LED 37 is con- 
35 tinuously turned on. For the coexistence type broadcast, 
the LED 37 flashes on and off, and when no broadcast 
is received, the LED 37 is turned out. Therefore, it can 
be known on the basis of the turn-on state of the LED 
37 whether the broadcast is received, and if it is re- 
40 ceived, it can be also known whether the broadcast is 
an analog broadcast or a coexistence type broadcast 
(digital broadcast). 

[0035] Since the operating power source voltage is 
supplied to the digital demodulation circuit 28 only when 
45 the broadcast received contains the digital broadcast, 
extra power consumption can be suppressed. That is, 
the power consumption of an analog broadcast receiver 
is equal to about 30mW. On the other hand, the power 
consumption of the digital broadcast receiver is equal to 
50 about 1 W and it corresponds to about 30 times as high 
as the power consumption of the analog broadcast re- 
ceiver. Therefore, if the operating power source voltage 
is supplied to the digital demodulation circuit 28 at all 
times in a receiver which can receive the analog broad- 
55 cast and the digital broadcast, large power is consumed 
even when the analog broadcast is received. 
[0036] However, in the above-described receiver, 
when the analog broadcast is received, the supply of the 
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operating power source voltage to the digital demodu- 
lation circuit 28 is stopped, so that extra power con- 
sumption can be suppressed. 

[0037] Further, since the operation of the digital de- 
modulation circuit 28 is stopped at the station-selection 5 
time, any noise signal occurring in the digital demodu- 
lation circuit 28 does not disturb the station-selection op- 
eration and the detection of the reception level, and it 
can be surely identified whether the digital broadcast 
wave signal is received. 10 
[0038] Fig. 3 shows an embodiment of the AND circuit 
36. That is, a transistor Q31 at the last stage of the de- 
tection circuit 31 is set as an open collector, and a cur- 
rent restricting resistor R31 and an LED 37 are connect- 
ed in series between the collector and a power source t5 
terminal T31 . It is assumed that when the reception level 
of the broadcast wave signal SA of an analog broadcast 
is above a predetermined value, the transistor Q31 is 
switched on. Further, when the reception circuit 10 is 
used for a receiver which receives only the analog 20 
broadcast, the tuning display is carried out by the above 
connection. 

[0039] Further, the output terminal of the pulse form- 
ing circuit 35 is connected to the base of a transistor 
Q32, and the emitter of the transistor Q33 is connected 25 
to the ground. The collector thereof is connected to the 
power source terminal T31 through resistors R33, R32. 
The intermediate point between the resistors R32, R33 
is connected to the base of the transistor Q33, and the 
emitter and the collector thereof are connected to the 30 
LED 37 in parallel. The output signal P35 of the forming 
circuit 35 is set as follows: 

for S32 = "L", the output signal P35 is fixed to n L" 
level, and 

for S32 = "IT, the output signal P35 is inverted 35 
every 0.5 second. 

[0040] According to the above construction, 

(1 ) when the reception signal SRX is the broadcast wave 
signal SA of the analog broadcast <o 

[0041] In this case, S32 = "L" and thus P35 = "L". 
Therefore, the transistor Q32 is switched off, and thus 
the transistor Q33 is also switched off. Further, at this 
time, the transistor Q31 is switched on by receiving the 45 
analog broadcast wave signal. Accordingly, the LED 37 
is continuously turned on. 

(2) When the reception signal SRX is a coexistence type 
broadcast wave signal 50 

[0042] In this case, since S32 = "H", the pulse P35 is 
inverted every 0.5 second, and thus the transistor Q33 
is switched on/off in accordance with the inversion of the 
pulse P35. At this time, since the analog broadcast is 55 
received, the transistor Q31 is switched on. Accordingly, 
the LED 37 flashes on and off in synchronism with the 
pulse P35. 



(3) When no broadcast is received 

[0043] In this case, since the transistor Q31 is off, the 
LED 37 is turned out. 

[0044] Accordingly, it can be known on the basis of 
the state of the LED 37 whether the broadcast is re- 
ceived, and if it is received, it can be also known whether 
the broadcast is an analog broadcast or coexistence 
type broadcast. 

[0045] In the receiver shown in Fig. 4, it can be more 
surely identified whether the digital broadcast wave sig- 
nal is received. That is, the reception circuit 10 and the 
demodulation systems 26 to 28 for the digital broadcast 
are constructed as described with reference to Fig. 2, 
however, a timer circuit 38 is provided in place of the 
AND circuit 33. 

[0046] The timer circuit 38 is supplied with detection 
signals S31 , S32 of the detection circuits 31 , 32 as trig- 
ger input, and the timer circuit 38 is triggered when both 
of the signals S31 , S32 are set to "H". The timer circuit 
38 is designed so that the output signal S38 thereof is 
set to "H" level during a predetermined time x from the 
time when the timer circuit 38 is triggered, for example, 
during about x = 1 second. 

[0047] Further, a synchronous flag S28 representing 
whether the synchronization of the digital processing in 
the demodulation circuit 28 is established from the de- 
modulation circuit 28, and if the synchronization is es- 
tablished, a synchronous flag S28 of "H" level is picked 
up. This flag S28 is supplied to the timer circuit 38, and 
for S28 = "H", the state of S38 = "IT is held. 
[0048] The output signal S38 is supplied to the power 
control circuit 34, and for S38 = "H", the operating power 
source voltage thereof is supplied from the power con- 
trol circuit 34 to the digital demodulation circuit 28. Fur- 
ther, in place of the detection signal S32, the synchro- 
nous flag S28 is supplied to the pulse forming circuit 35. 
[0049] According to the above construction, when a 
broadcast is received, the following operation is carried 
out according to the broadcast thus received. 

(1 ) When an analog broadcast wave signal is received 

[0050] In this case, since S32 = "L", the timer circuit 
38 is not triggered, and S38 = "L" is kept. Accordingly, 
no operating power source voltage is supplied from the 
power control circuit 34 to the demodulation circuit 28. 
Therefore, no power is consumed in the demodulation 
circuit 28. 

[0051] Since no operating power source voltage is 
supplied to the demodulation circuit 28, S28 = "L" and 
thus P35 = "H". Further, since the analog broadcast 
wave signal is received, S31 = "IT. Accordingly, S36 = 
"IT, and thus the LED 37 is continuously turned on. 
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(2) When a coexistence type broadcast wave signal is 
received 

[0052] In this case, when a broadcast is received, S31 
= W H°, and S32 = "H". Therefore, the timer circuit 38 is 
triggered, and S38 = "H". Accordingly, the operating 
power source voltage is supplied from the power control 
circuit 34 to the demodulation circuit 28, and the demod- 
ulation circuit 28 executes its demodulation processing. 
[0053] When a digital broadcast wave signal is nor- 
mally received, the synchronization is established in the 
demodulation circuit 28 before the period x (for example, 
1 second) elapses from the time when the timer circuit 
38 is triggered, and S28 = n H" is set. 
[0054] By the synchronous flag S28, the state of S38 
= "IT is kept during S28 = "H". Accordingly, the operating 
power source voltage continues to be supplied to the 
demodulation circuit 28 even after the period x, and the 
demodulation circuit 28 continues to perform the de- 
modulation processing. Therefore, audio signals L, R 
based on the digital broadcast are output from the de- 
modulation circuit 28. 

[0055] In this case, since S28 = W H", the pulse P35 is 
inverted every 0.5 second. Accordingly, the signal S36 
is inverted in synchronism with the pulse P35, so that 
the LED 37 flashes on and off. On the other hand, when 
no digital broadcast is normally received, for example 
when S32 is set to "IT due to a noise signal, no syn- 
chronization of the demodulation circuit 28 is estab- 
lished not only during the period x from the time when 
the timer circuit 38 is triggered, but also after the period 
x, so that the state of S28 = "L" is still kept. If S28 = "L", 
the state is shifted from S38 = "H" to S38 = "L" when the 
period x elapses. 

[0056] Accordingly, no operating power source volt- 
age is supplied to the demodulation circuit 28 from the 
time when the period x elapses. Therefore, no power is 
consumed in the demodulation circuit 28. 
[0057] Further, when the period x elapses, S28 = "L", 
and thus P35 = "H". At this time, S31 = "H n , and thus 
S36 = "H". Accordingly, the LED 37 is continuously 
turned on. That is, when the detection signal S32 of the 
detection circuit 32 shows that the digital broadcast is 
received, the operating power source voltage is first 
supplied to the demodulation circuit 28 during the time 
x to check whether the synchronization of the demodu- 
lation circuit 28 is established. If the synchronization is 
established, it is judged that the audio signals L, R of 
the digital broadcast can be normally demodulated, and 
the demodulation circuit 28 is subsequently operated. 
Further, the LED 37 flashes on and off to let the listener 
to know that the digital broadcast can be received. 
[0058] However, if the synchronization is not estab- 
lished as a result of the check on the establishment of 
the synchronization, it is judged that the audio signals 
L, R of the digital broadcast cannot be normally demod- 
ulated, and the subsequent demodulation circuit 28 is 
powered off. Further, the LED 37 is continuously turned 



on to inform that the reception for the analog broadcast 
is allowed. 

(3) When no broadcast is received 

5 

[0059] In this case, since S31 = "L n , S38 = n L n , and no 
operating power source voltage is supplied to the de- 
modulation circuit 28. Further, S31 = n L n , S36 = "L", and 
the LED 37 is turned out. 

[0060] As described above, according to the receiver, 
it is checked whether the synchronization of the digital 
demodulation circuit 28 is established. Only when the 
synchronization is established, the supply of the oper- 
ating power source voltage to the demodulation circuit 
28 is carried out to operate the demodulation circuit 28, 
and the LED 37 is displayed to flash on and off. Accord- 
ingly, it can be more surely identified whether the digital 
broadcast wave signal is received. 
[0061] Further, when the digital broadcast wave sig- 
nal is not normally received, the operating power source 
voltage is supplied to the demodulation circuit 28 during 
only the period needed for the identification (that is, the 
period x). Therefore, extra power consumption can be 
surely suppressed. 

[0062] Fig. 5 shows a case where the reception circuit 
10 is constructed as a direct conversion type. When the 
analog broadcast wave signal or digital broadcast wave 
signal is stationarily received, the reception is carried 
out as follows. 

[0063] That is, the broadcast wave signal received by 
the antenna 11 is supplied to the antenna tuning circuit 
12 of the electronic tuning system to select and pick up 
the reception signal SRX of target frequency fRX, and 
the signal SRX is supplied through the RF amplifier 13 
to the first and second mixer circuits 141 and 14Q. 
[0064] Further, the local oscillation circuit 15 is con- 
structed by PLL, and local oscillation signals SLI, SLQ 
which are different in phase by 90° are formed on the 
basis of an oscillation frequency equal to the reception 
frequency FRX. These signals SLI, SLQ are supplied to 
the mixer circuits 141, 14Q, respectively. At this time, a 
part of the control voltage supplied to the VCO (not 
shown) of the PLL constituting the local oscillation circuit 
15 is supplied as a station-selection voltage to the an- 
tenna tuning circuit 12. 

[0065] As described above, the reception signal SRX 
is frequency-converted to the intermediate frequency 
signals Sll, SIQ in the mixer circuits 141, 14Q, and these 
signals Sll, SIQ are picked up from the mixer circuits 
141, 14Q. 

[0066] In this case, the frequency of the local oscilla- 
tion signals SLI, SLQ is equal to the reception frequency 
fRX. Therefore, when a broadcast shown in Fig. 1A is 
received, the intermediate frequency signals Sll, SIQ 
have an intermediate frequency of zero, for example, as 
shown in Fig. 1C, and are provided at the low area side 
with signals SAI, SAQ to which the analog broadcast 
wave signal SA is frequency-converted, and also pro- 
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vided at the high area side with signals SDI, SDQ to 
which the digital broadcast wave signal SD is frequency- 
converted. At this time, the signals SI I, SIQ are different 
in phase by 90° in connection with the phase of the local 
oscillation signals SLI, SLQ. 

[0067] The intermediate frequency signals Sll, SIQ 
are supplied to low pas filters 161, 16Q to pick up the 
signals SAI, SAQ from the signals Sll, SIQ, and these 
signals SAI.SAQ are supplied to an analog processing 
circuit 40 through amplifiers 171, 17Q. The processing 
circuit 40 performs phase processing, operation 
processing, etc. on the signals SAI, SAQ, and also per- 
forms stereo demodulation processing on these signals 
to pick up the audio signals L, R of the analog broadcast 
from the signals SAI, SAQ. 

[0068] Further, the intermediate frequency wave sig- 
nals Sll, SIQ from the mixer circuits 141, 14Q are sup- 
plied to band pass filters 26I, 26Q to pick up the signals 
SDI, SDQ from the signals Sll, SIQ, and these signals 
SDI, SDQ are supplied to the digital processing circuit 
50 through amplifiers 27I, 27Q. The processing circuit 
50 performs the signal processing corresponding to the 
broadcast system of the digital broadcast to restore the 
audio signals L, R from the intermediate frequency sig- 
nals SDI, SDQ. 

[0069] Further, the intermediate frequency signals 
SAI, SAQ in the amplifiers 171, 17Q are supplied to the 
level detection circuit 31 to pick up the detection signal 
S31. The intermediate frequency signals SDI, SDQ in 
the amplifiers 27I, 27Q are supplied to the level detec- 
tion circuit 32 to pick up the detection signal S32. These 
detection signals S31, S32 are used in the power save/ 
display circuit 30 as described on the receiver of Fig. 2 
(or Fig. 3). 

[0070] Accordingly, this receiver can also receive the 
digital broadcast wave signal without making any great 
modification to the hitherto-used reception circuit 10 for 
the analog broadcast wave signals. Further, it can be 
also known on the basis of the turn-on state of the LED 
37 whether the broadcast wave signal thus received is 
an analog broadcast wave signal or coexistence type 
broadcast wave signal. 

[0071] Further, only when the digital broadcast wave 
signal is contained in the broadcast wave signal re- 
ceived, the operating power source voltage is supplied 
to the digital demodulation circuit 28, so that extra power 
consumption can be suppressed. At the station-selec- 
tion time, the noise signal occurring in the digital 
processing circuit 28 does not affect the station-selec- 
tion operation and the detection of the reception level. 
In addition, it can be surely identified whether the digital 
broadcast wave signal is received. 
[0072] In the above description, the power control cir- 
cuit 34 may be a circuit for suppressing the power con- 
sumption of the digital demodulation circuit 28 when the 
digital broadcast wave signal is not received. Further, 
the signals S31, S32, S28 may be processed by a mi- 
crocomputer and software to form the signals S33, S36, 



S38. 

[0073] According to the present invention, the digital 
broadcast wave signal can be received without making 
any great modification to the hitherto-used reception cir- 
5 cuit for the analog broadcast wave signal. In addition, it 
can be also known on the basis of the turn-on state of 
the display device whether the broadcast wave signal 
received is an analog broadcast wave signal or coexist- 
ence type broadcast wave signal. The operating power 
10 source voltage is supplied to the digital demodulation 
circuit only when the digital broadcast wave signal is 
contained in the broadcast wave signal received, and 
thus extra power consumption can be suppressed. 
[0074] Further, at the station-selection time, the oper- 
15 ation of the digital demodulation circuit is stopped. 
Therefore, the noise signal occurring in the digital 
processing circuit does not disturb the station-selection 
operation and the detection of the reception level. In ad- 
dition, it can be surely identified whether the digital 
20 broadcast wave signal is received. Only when the syn- 
chronization of the digital demodulation circuit is estab- 
lished, the demodulation circuit is operated, so that it 
can be surely identified whether the digital broadcast 
wave signal is received. 



25 

Claims 

1. A receiver for a broadcasting system in which the 
30 broadcast wave signal of an analog broadcast and 
the broadcast wave signal of a digital broadcast are 
broadcast in adjacent frequency bands, compris- 
ing: 

35 a reception circuit for receiving the broadcast 

wave signal of the analog broadcast and out- 
putting an audio signal based on the analog 
broadcast; 

a digital demodulation circuit for digitally de- 
40 modulating an intermediate frequency signal 

obtained in said reception circuit when the 

broadcast wave signal of the digital broadcast 

is received, and outputting an audio signal 

based on the digital broadcast; 
45 a first detection circuit for detecting that the 

broadcast wave signal of the analog broadcast 

is received; 

a second detection circuit for detecting that the 
broadcast wave signal of the digital broadcast 

50 is received; and 

a control circuit for controlling the supply of an 
operating power source voltage to said digital 
demodulation circuit, wherein said digital de- 
modulation circuit is supplied with the operating 

55 power source voltage by said control circuit on- 

ly when said first detection circuit detects the 
broadcast wave signal of the analog broadcast 
and said second detection circuit detects the 



20 



7 



13 



EP 0 966 120 A2 



14 



broadcast wave signal of the digital broadcast 
at a station-selection time. 

2. A receiver for a broadcasting system in which the 
broadcast wave signal of an analog broadcast and 5 
the broadcast wave signal of a digital broadcast are 
broadcast in adjacent frequency bands, compris- 
ing: 

a reception circuit for receiving the broadcast 10 
wave signal of the analog broadcast and out- 
putting an audio signal based on the analog 
broadcast; 

a digital demodulation circuit for digitally de- 
modulating an intermediate frequency signal *5 
obtained in said reception circuit when the 
broadcast wave signal of the digital broadcast 
is received, and outputting an audio signal 
based on the digital broadcast; 
a first detection circuit for detecting that the 20 
broadcast wave signal of the analog broadcast 
is received; 

a second detection circuit for detecting that the 
broadcast wave signal of the digital broadcast 
is received; and 25 
a control circuit for controlling the supply of an 
operating power source voltage to said digital 
demodulation circuit, wherein said control cir- 
cuit is supplied with a synchronous flag for rep- 
resenting establishment of synchronization 30 
when synchronization is established in said dig- 
ital demodulation circuit; said digital demodula- 
tion circuit is supplied with the operating power 
source voltage by said control circuit when said 
first detection circuit detects the broadcast 35 
wave signal of the analog broadcast and said 
second detection circuit detects the broadcast 
wave signal of the digital broadcast at a station- 
selection time; and the supply of the operating 
power source voltage to said digital demodula- *o 
tion circuit is continued when the synchronous 
flag indicates within a predetermined time from 
the supply of the operating power source volt- 
age that the synchronization is established in 
said digital demodulation circuit, and the supply 45 
of the operating power source voltage to said 
digital demodulation circuit is stopped when the 
synchronous flag does not indicate that the syn- 
chronization is established in said digital de- 
modulation circuit. 50 

3. A receiver as claimed in claim 1 or 2, wherein each 
of said first and second detection circuit comprises 
a circuit for detecting whether the reception is per- 
formed at a signal intensity above a predetermined 55 
level. 

4. A receiver as claimed in claim 1 , 2 or 3, further com- 



prising display means which is arranged to be 
turned on to indicate that the broadcast wave signal 
of the analog broadcast or the broadcast wave sig- 
nal of the digital broadcast is received, wherein the 
turn-on state of said display means is made differ- 
ent between when the broadcast wave signal of the 
analog broadcast is received and when the broad- 
cast wave signal of the digital broadcast is received. 

5. A receiver as claimed in claim 1 , 2, 3 or 4, further 
comprising display means which is arranged to be 
turned on to indicate that the broadcast wave signal 
of the analog broadcast or the broadcast wave sig- 
nal of the digital broadcast is received, wherein the 
turn-on state of said display means is made differ- 
ent in accordance with whether the broadcast wave 
signal of the digital broadcast is received or not. 

6. A receiver as claimed in any one of claims 1 to 5, 
further comprising display means which is arranged 
to be turned on to indicate that the broadcast wave 
signal of the analog broadcast or the broadcast 
wave signal of the digital broadcast is received, 
wherein the turn-on state of said display means is 
made different on the basis of the output of said first 
detection circuit and the output of said second de- 
tection circuit. 
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FIG. 1A 



FIG. 1B 



FIG. 1C 
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FIG. 3 
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